Genomic selection can be implemented in a cost-effective manner by genotyping selection candidates with an evenly-spaced low-density (ELD) panel and imputing the genotypes of SNP on the high-density (HD) panel used for training. We evaluated the loss in accuracy from this approach for body weight (BW) and hen house production (HHP) in a commercial broiler breeding line with HD and ELD panels of 36,455 and 384 SNP. Training data included 1,091 HD genotyped individuals. The validation data included 160 both HD-and ELD-genotyped progeny of training individuals. A rule-based method was used to infer SNP haplotypes of HD-genotyped training individuals. An overlapping-blocking Gibbs sampler was used to estimate joint probabilities of allele segregation indicators at adjacent ELD SNP for the LDgenotyped individuals. HD haplotypes and segregation probabilities at ELD SNPs were then used to estimate genotype probabilities of the missing HD SNPs in ELD-genotyped individuals. Bayes-A and -B (pi = 0.99) were used to estimate marker effects in the training data to compute GEBV of validation individuals, using either their observed or imputed HD genotypes. The accuracy of GEBVs with HD genotypes was evaluated as the correlation between GEBV and adjusted phenotype of the 160 progeny, divided by the square root of heritability. For pedigree BLUP, Bayes-A and -B, the accuracy of GEBV was 0.42, 0.67 and 0.77 for BW, and 0.43, 0.72 and 0.79 for HHP. The average correlation of imputed versus observed HD genotypes with dams HD-genotyped was 0.94 by marker and 0.97 by individual. Using GEBV based on observed HD genotypes as the gold standard, the correlation between GEBV from imputed versus observed HD genotypes was 0.96 and 0.94 for Bayes-A and -B for BW, and 0.98 and 0.98 for HHP, i.e. a loss in accuracy of 2 to 6%. When the imputed genotypes were taken to be the most probable value by rounding to 0/1/2, correlations decreased to 0.95 and 0.93 for Bayes-A and -B for BW, and to 0.98 and 0.98 for HHP. When dams were not HD but ELD-genotyped, the average correlation of imputed versus observed HD genotypes was 0.91 by marker and 0.96 by individual and the correlation between GEBV from imputed versus observed HD genotypes was 0.95 and 0.92 for Bayes-A and -B for BW and 0.97 and 0.97 for HHP. When imputed genotypes were their most probable 0/1/2 value, the correlation decreased to 0.93 and 0.90 for Bayes-A and -B for BW and to 0.96 and 0.96 for HHP. These results demonstrate that use of ELD panels can be a cost-effective approach to genomic selection, with limited loss in accuracy.
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